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Abstract 



As for a semiconductor memory device formed by connecting a capacitor unit having an 
upper electrode, a dielectric layer and a lower electrode and a transistor unit with a plug, 
the lower electrode is placed as attached to the plug. Among Pt, Pt-Rh alloy and a Pt- 
Rh alloy oxide, the lower electrode is formed at least with the Pt-Rh alloy oxide. The 
plug is formed with polysilicon or tungsten. For instance, when the plug is formed 
with polysilicon, the lower electrode is formed by sequentially stacking a Pt-Rh oxide 
layer, a Pt-Rh alloy layer and a Pt-Rh alloy oxide on the plug. 
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E3. 

E14S B ifS2| filESI 31 SI S« 2| 'jj 106!A| ^EHl UEFLH= BSE. 
"E15£ 'El 401 LFEiyi B*E«I 3|2|SW2J ^o 31 e S | LFEh uj S g. 

■Ei6g e g-s^j b^ai ^i^j^ihj xi ntfAi ^ehm u£m BSE. 

E17S CM0$¥£F ?iHHAIE1^M MEI^EI^ MEi3CHI EjoH a?l3HS Sffl2| 3|2|SaS| 

ERSE. 

& ItSS »E» 31S1SM S! 32] H-Z&HN HSJ S/WMfe. aSSM MEHI 5! asaa 

Dtl£E|2| a 2J0iA1 ?JSIlAIEi^2J a^ ^£2J 7HlffHI Effi* 2010. 

fcjOjh DRAM(Dynam;ic Random Access Memory)^ oFU2| MOS(g<SrS»Sf gKE« jsgH^l^Eifih *KiHl 2MHTAI 

eis ^ss.abi £ftOid>. ot isaJtiiaiainiAiEittsi draw shxm£ easi nasj^^-ai/aa 

2J -fiS-M" CO-EI- SS| Sirs *MSF= : 2GI DH-t3 : £^HX|H 2iE>. 3 (DSN, fflffSlS! "Stf^SAI, a 

^ s^m Ms^s^i a2j m&m nsLzinxt ©elf. 

.a^ : s?a« -tts&sAii'flig s&m »m»£ KswraoiAi^, a^ ^ssai-tufhoj a^.-ss 
* »aife soma ws*®*™^ -*afs»h3i msn sasMfe-oi »boi g** 4^1 a^ ssra 
safe .^laii 01 sin sick ■Bsw,.a«»5K : B"aii*ra 01 sa-n sisj-ais'ssi «as-5a*i 2! 

Q. : ffi£h- #afil Xh£!.2| S^»E tPJ.'M : .*g!«Il 2iQF. 3EHAI SS^IM (ftttSr^)TtQi (04x^1 )g 

2i ussi tfgfc&w, ass* xhs)^ -aiflttssji a 21 sire ^m*f= g-gtii seaii 

«H, 5^2| 3|#2J 3SCHI [CFEL "aft tt« 21*51} STEall WIEEI - SBAlflSS 

4 ■ j1.»ES Efe S^Ffe SSa« Ultttfg«S3l(FeRAN)5l jfVGi «*WKff 21EK 

S2I". aiHWsl.Sffl-.2l Blfl:^ IHISEI2) EPROMl tXtelfi )±315fe. Programmable Read Only Memory):, 
EEPR0M(S!7fsJ : ii:7i^F^ RRGM) 3! S"EH*I SEI (Flash Memory)^2J XIEh^Ej-OFUBF SRAM(Static RAM) S 

dram aa-E ?f^& ihisei^ai tfs»s s^jfH-Bffif swwdwcHjaa sin. 

W?\ SSa : M H|»«S.WS£|2| ^IHAiEi^fHI AF^EI^ 1,^1 XBM^Ai^ PbZrJiwQeCOmK 'PZT' 

sitrja PZTOii hi^h mismgoi gsi ^asr ^soi n&ts $rB\jf^2} bajw^v asaui s^cf. 3 
EiLK ®»,aga»ja..2ifta"a2i mstf a^hfltiAife 400x^800*21 as tra gwMst m 
A-iEi sgoi g^rai bek 

»6sL*til».a5s -sssafe* usa^iEi xiism af^fw aa^^-'^si-ORAM sf:f^ams 
^mm mmmm^ ^mm^^mn. .ei?s n saii lfers esoijI s EaMMi-ssafiB' 

7F 1LFEKHH 2iQF, 333, S7I ?iIHA|Ei^2J t}^ S^(1D)SB«S '2S *9f WS S§A|2| 

^5F SfgLHSQI fes HH=<Pt )0| ArSaaSiGK 

01 39. fe^l SIHAfE)^:2|'*F¥ 34(10)21- SE{il(5)2J AFOICHIfe S : &Ei : B(T:|N)."S2|- BSS^fiHI 2HB 

raaoiwis ; (-i3')*':^5r--.B^?k -sua: 01 hheichchi&cidchi 2j^n m¥ s^(i;o>2j : ptah mya(5>2i s 
Eiata-521 BfSB saiofb. &sazist(8)(^s usaai^e ?a*f= zfa^saass soil of 

s §2t g:g°^, tat ^EnAra¥2j a^oiLF, 

3E1LK E17M UEFS CMOS^SF ?iEHA|&|^M fi£13(5)0| ^JoH ^l^^ »E» ?|2|S«WI£ 

4^1 UHEl0iDil&(11.)S SSa»SK8)2| 1*|E| S01I Effi.'SfS^S #ii^FS 2S 

^Aloh^ W$m?\ WtlM'iz 2000A§E2] .°»- t!"Eh. 3 S2F. 

HHE]GHDill K ( 11)2| ^CHI 3^(10)°| ^ 1000ASF ttKjH 3000 AgE^ El'jl, 4*7 1 

aW(8)E a»2| ^ 9HIE £7tt\G\ 9\MME\^m S EWf S^ITil &EF. 

[[FEW, QAI AaaSjSKSQB ^01! 01 ft^ 82^(9)111-34*1 DW'HIfiS « 

SS-IDI-WI, Dl AH! 7FSAI2I ESEI^HEHEI SS.WIA! 4^1 ^EHAl£i^2J g ^fSloHM ^»PF ^71 

H, AIMOI3B2I 7^01 £S^F>II £1^ SH7Katj. 

4^?J" tiF2rSH3L TiNOfl 2ioF0| HHEIDi 011^(1 DM ^^uhS, Sga'-a : (6M2Saa)2| gSEIAIOfl 
3^(10)21 PtM -KR B«EI S*!7|2| a^qj o| fl JIN 01 gOI&Pfl i^rElII/ M-S S-SF2F ^ ± 
MB^OB 21^H TiNCHHEIOiffliW 11)lh Pt(*W a^ 10)21 AhOICHl WEF7F SOU-PIE oH. Pt(o^ a^ 
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io)73-ai2] mm2\- asi^s a= s^s sick 

.OPIMAi, S ^§E| ^- MA |E|j-o| sw 2 ^11- #Ei3 AHJI2I SFfiB §§01 gOIXli ifi- 

AIEI^EJ BWHI SJt!- 7^A|2J §*B# TgSW 4 2J£ BESI 7l^gxl, S 3 BJ-sa 7|2j§x|2] HIS 

471 »««K7I Wl, B WSS, 4^ S^, SSaiS S oh¥ S^S »£ ?MA|E|*a- M^XI 

^Ei^M ME13^ S^SHM Gl^Oi^J ±™ :?£2| BJ-£» Pl^gflOil SlfflAI, 47 1 ^ a^£ fe^l M 
E132J HE ?|0ii fl«Eia u -±i^, tS, S H -^SMM ttg-H] SfflffS a|OTS 47I «flgSS 

471 ^4(H! Hit's. 5>iIHA1Ei¥EJ 3^£| ^01H H^g ^4*1^ ^S^B ttS 4HM0II S|fl .4 

3 12K s S2|-*h* S^lh «EltfEIS.«HHSI "J^S B«I*PI MS!: AEICH-HiTOI MSjBfiHI 
3TOAIEi^2j EWf 5BH3Q.. QJ9-AI , 7UIAIEW0I fflB DIAII^SOI SH£ *7| SgoTSD. 

471 MEi32| XHSOli^ MEI^BI^ S §£S!QI 

471 ?«2| BTEM ?l^5hH=. 01119! C»2| S3, CHiSLi] 

033 7IS 4MHI ■§«3BiEH ^4oHS #^9°^ EWl= 53, 

4-71 .^m^m 4 k 7i mih^i^e-iej Eaiei s^si- gisis 5*1 s» mswkh »eo nss- mm\- 
01 .»an» §3, 

471 S&iflEl be 9101 *I3, 'tS, a «@£fi VS tt&#S 471 *IS£S vs 

SM7I SOMd l£IE|i&F= §3, 
CHI S\M MZW 4: SI Eh 

01 4^ou ««Ei= Ef&\ aroi'HQ. 

iHi", m¥ 2^ « : ««DII l^ -S^PI SMAi tSffe Ix-lEI^ 400-e-WcOHAI Sfrfe 2101 Hh&?!§i 

Li. m%n tt±^m th¥ a^-» ^chiai sxieip w iSn awas 

SOI VfiliBI SFiSSD.- 

SPJ .^«#S].SI3, 2#HJ sh^^B tJS i+ffl*« ^oB SSx-lle ^^AICHI aa.A| ^ **I3|2| 

sis »na qk 
oi.ii ai tfa2i:#£3B'5iejsa= Mia, 

Aj-pj: #-a-"B"a*M M-a-ssaiEisi Eas g«ii- &}*»h& s : bi*» ?H»*kM *a.tfaa» qks^k 
G«:€Hiffla*- §a3i ssm^ ss, 

4^1 sai#Ei5 gEiasi -as won oi-^ a^Ej 01^^ ^gsg ss ysn °v ^ «h=^= 

^^^g tiS'Sfe S§, 

4^r tm a^ 4»-oji saai#s 01 ^ai-n#4^' 4^ a^i ss^fe i§§ stm^ 

bw" 2] oil ai^i 1 ^ as-. 

01 grag ^ S9|?| gOflAi BflEltt£S« SjgSi t^s»£| tfSBffli .0101 2|*i. Si4 h #Sj 

^e^e aso>?i iiHscHi 5| ai^ ss^^ a^e ^^m- 4= sick 

£*N 01 »EliMEI5 MEiZlWI g^fd ttSHc.^SSS ffiS iftH?J ^ ^IIM 1CDA>500A 
01 mS^m &S ^M4^l ^#£1^ ttgSI "Si- 200 A -1000 A £KH, 

oi' .«i.gs-s»-Bg«oiiaiftafe ma mm^ ^ ^im 2ooa~ioooa^ aoi 
si*io. 

4^1 Ej^F3, 2#2J ^S^e tf&»M £JM 4^1 SSMA ««AIM- SiOiAl &± «9|3|2J 

#2h?f «d«i ^aa; 4^1 ^a^i #ej m ^ Q{ 51^0^ o^ Ha# ^ 4^1 5hibaie^ 

£E£.^ 471 ^ S9I7I SWIAI tSoHXI^ ^THEl^ 40Q*c ~700*c(HIAi t«ofe 501 bhB^oFLK 0|£h 
01 471 ^^M^^-Ej i^CHI 471 tB °|0I 21^^ ^4^ICK 
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#71 oF^ ag£ #71 MBI^BI? 1E13^2| eqgSM tJg £f»»SHW 3 919 ^gSE tfgS^EJSS 
£ SICK 0] g° ( 2»Ef£S ««EI?I (DSN ag°J ^ X1I^S§0| ZTS 

« aa. 

at!"* fihML* HhS.F MEl^EI^ fanH S**KM **#EI^ *|gSM ttIS irt»21 Sj- = )}J 

M 100A-500ASS oH, 01 H -3gS§ ifg itSBSIN *I*H= tf§£| 9f J=J)ill 

200A- 1000 ASS fife a0| HHra*|Q. 

#71 21*13, B ^i§§ tg d-SSWI 2|$H #71 SSflS ««A|(HI : SiGHA-i ««7|2| «K7J 

num -swan, saw ©a ^ 32 msQl s »o^ °xi&i3, Et > ak?| ^siiaiei^hi ew 

7F ^MIBO. 

EEtt, #71 .JW ag£ utgSB fe « ±mm^ &£S «£■ 4* SILK BUCT.tHB, #71 *W.1S^ 

2] °r bssm -aa»ffl w * ao. str, 01 s^ons, H -*!gsM as .aswaisi ^ <=j)ie booa 
~2oooass *fe.aoi:.u«w»ja. oi^tii tm, #7i ^axii#Ej «-gAio«'&w: g£i7i°i van * 

E« #71= 7i^°J EWW ^Til V 4* 21D. 
Eth B SrSSl #71 2* filAISEHWIAL #71 ■ETtfEfS M £13 Oil S^SKW tS'SHfe *lgse ttS & 

$tw*m siGHAi aai 's±w ore* trs»e 2%~3oss 201 urasiffto. 

01 ^#chi mm. #7! m¥ sga s« as a« ^.#3i= H 4gsg «s ij-tnei swsapi- s* 
asm ss, noii ma 3 «mi .s#a= saxi asaoi stasia arsa, hf- #71 sas-n a 

a, #71 §w *ig£ #71 .taM£s ^ei, «4igse «ear # ^gsg t*g i+sss, 1 - 9 *!gs§ 

ti-s^e ^^£1 2|"SS-£S«- *!2sf0i£ #Q. 01 ^#(H! 2|Sra, «2in<«l»«a < MEI^EI^ 
§EQ)2| HE SIM «t-gSfiS^« HgoHl 2471 ■ IB SOU, §£1321- SI* Sg^i ftStgQI *f#SKM S 

awia.^sa- ^ihaiei^ akjims sse 2^01 goi-Sa. 

5; 01 2?QL #>l S £130)1 S*^H3I ^#EI^ ^ISSM fe fc gS| .9f =MIM 100A- tlH, 
bi-':«'g'Sfe Sg#0|| ^#£1^ SHg^S 3tfg 4T&g£l ^ ^ffllS 100A^800A£S o|-3, 0| ttjgSS 

mg:^FM#oii sj«a= fflisss 'tj-gsi ^ 200 a -boo ass *t= aoi Hhs-^om. oi^tii 

«SSJW; «B"SSS'SS if-fi»M #71 ^#A|(HI SiCHAi ^ ^^I7|2J ^2h7|- •» 

#71 S^2J £|^}#S 0|^^ ^g^g #7| #EiH7h g*TEI3, £E #7 1 9\ 

ERAIEi^Hl QW} SHDIBU. 

SE : , #71 S^S #71 l£i3^HS ^E1, ^S^E tSS** S! «!§'£§■ feS ^H^S 
S 5|.§^£^^ «Cf. 01 ^#CHi £i^ra, g£13(0j|#M3, .BS|.tfEI5 MEi3)EJ dS.fl 

Oil ^SSmg^M S#§f3 S7I [IH^CHL #71 fana 2^£J B^S0l : «f#&K31 M2HX1^E1^ 

££, D| : a?W, #71 * £13011 S^oiOt S#EI= SHgS&ag2| 5 l ^j]|j.M 100 A — 1000 ASS ms, 
0| w-ggg tfg#W| ^fta.^ ^gS§ t}g j»»«2I "Sf 100 A -800 ASS 5^ SOI H^ti 

P. :Or*3!l "»SS"«|-; H -ilgS§ ag tfMOl £S|«I #71 S.SAICHI .SiOiAl . M?I7|E| 

7i Ma.iwaa #71 .asa athgg oi^s ^gse esa- #7i szi37h g^rs 

3, E #7] =HnHAIE1^2J: EW^ SfOraQ. 

tfe agoi BijgsM »ssia «fl5sfi tfg irthM^ss oi^oia oi«aSi Q-g 

tfEIS 71^ #01! -BBn^H* S#&^0fl eZf^S^SS ElMofe S§,#7| ftZHSSSOI 1 #71 M?h 
^I^E1°J EaiSi S:ej2KSS*Ffe g^^e WBWKH ■a3BSl DH-S»FQI #7! M£13g .S#^ S 

#7! m&32\ HhM -flM ol^ ag2| S'^g 0| = ^ ^jgS§ fig«f 59. 

^± '^17! sbi-M aaasroi #7i .«ig£« e-g*si ssoii. #71 aigss e-s tf»»si sfm ^# 
m3; #71 o}^ agg &#§fe 93, 

#7] ag #oii =.s2*u *«e », oi ^a^i# #on #^ ags ^#^^ ggi- 5*^^ v 
B!«: : 2i«i -nsii ^ sua--. 

01 MZ. #71 ISgSS . IfgHj-s ^011 M^I7I gCHIAI gx-IEIti'SS^ ^|gS§ tTg 

iHtfgafg *i#o!-7i [fflson 51- ssss ag# s#^ h ^ saq. 

aer. oi. .a?, #7i ftBQjcnHB. pei^eis g£i3)tni. ®igs§ tts»s.«n 

500 A ~ 2000 ASS g#§>^ 20I HhBS|tFQ. Olfih 3f0| S/SSAM, #7| .fit* ag2| slu^#£J ^gS 
§ ti-g'Sh #71 ME13M ^fiWI S^rW 4^ 2i3, #71 ?iIHAIE1^E| ^ 4= 2iD. 

a, #7! m¥ #7I1£13C01IMM3, tElflEI* 1£13)^SS ^E1, ^g^ H -«gS€ Sg 4+ 

ffl«.Sf -SB tt!3S« £*P!SS ^.#A|3 a«fiKHE TO. 01 £J^ra, M£132J HhS 91 01 a -*!g 

1 -a#fih3 2i7l -IIISDIL #71 §£13&f fi^ &g2j ^ l ^#0l tf#HDI SgHAI^EI^^ 9HfflAIH*2| 
AI-OICHI^ gfstt S^QI SGH3QK 

££.. 01 S^CHL #7j.g£13CHI.S^ra ^#£i^ ^jg^"EJ =JHIM 100 A — 1000 ASS t}H, 01 M»g # 

oil u -i|gsM t^g irsss] °^ iooa-sooass oi ^gse t K g ^e^ h #oii 

^g^2J 2f 200A-500ASS 2101 Hhi^oKlh U\%7\] &SSAM, ^gSM t, k g 

tfB«5HHi smr #7i saaig &#aichi sjchai x± g?i7isj ^^7f ^oi wxieizi, #7i ag 
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si Somm om migai- +&\ san^ mut\ g^sm, a sihaie^ s*w skubd. 

AT?) HH^SM tJS Al-O, HHg D|0 Ah ^ £ O.Q. Q| g^OIS, ^ £J=E] *|| 

2-53 01 ZJSfWS D. 

g^Ejig hh^II- ui-gSO! #£15SD y-Q. [[[EW, S^ESHS ««AI2! 3^0il=, ^ 

5r«i3^-*s ti ^z.m tt£ *i s^Aia saa m\ mti sseiakhi #?i meo§2j g±a- 

§ ^AI^EHGilAi, o« a^S 1^0! £* r ^£S SSB «ISS|- E£ u -» 

3&S «gej2| CH^ guf^ «Hii§ tfS tftH5jf ?HI*m SID. 

s^i ^AjfeEHfHi aitrra, 6ct saa son ae ss-eiaiol 6»2i §w a^asAra fcissfi trs 

tfi S!-#Q| o r #2J S}^ a ^££^21 ^| eggs}- fife 
SHU °m SOTSD. QlSia *KB SHflAIEf^SU- M?HX|^E1^2J a*St)l □ * tf^BD. 

gai -aw ass «?i ^^^e ttg e= *i§£s vs' sra ch^ new q ? 

#7f. 2juFS, £5| *NS 3 a&ftO|(111) WttftEl ^ »-*\^m StnK 3*5K)I ttSSCH 

a&. dew; «7i aw &n •■*«as saa #21 Bsaoi sown, wsaaiu- S»' « 

DISK & HT9ft EA1B filAI VEHOI 2JSH tftftil flSHD. 

^iSSQWUS EagOI ° 1=2 (HI 73*^1=50- 2Q0 m Q an), M£S SfcT ^egf ^rQ. «l, if 
"LEISL a flfSMAI-fe a ji A | H M.oj ^ Ptj mg^S &g(kRh) H 45S§ thg 

«&«(PtRhi>S flbis PtRho, g astr£s« ssaa icssa-ai) « .^^Aiaii saiaEis g-azi^j- 
(sittAiva) 

s.%Eai 7i^ira=:DS2i- ^ siD. ^ ^ei^ ?i5(2i)tf«i nom a^(22), 

3^(23); 1! E-ae! : as«84)« M0S(GM0SM ^^fe ffl»2| MOS0IU EfBfe|..MGS= aBfJ^I- ^S£l 
CH ffla DAI: ftif.aa^(26JSS :nwa-CH SID. E 2S i+SKsroiD. 3EIH, #z> 

1 3^(26)011 fe fe^l CM0S^2h SUAIE^M 2^K7| #EISEI5 MEin(27)7h «^E|0) 21D.#Zf 
§^ef<2B).»(HIA| ■eitfaff ■El3.(27)2| ^IxltHI^ ?iI|| : AI£l¥2J : . . a^lJES 37H2J 
^(28,29 ;30)(O!fK .2TZ»- S^OIEF *SQ)D|: ajftHOI- SlU- "DM £l6 h e2J uh^ a 

%m&itoE - ssaa «w(3.idqi" asacH ?niiAiEi^5} «sEiGH sack heih, *'w a^(28 ; 29,30) 

a«.oj;-g.i-o|te s=tEM 33H2I ^(33,34,35)(OltK^S fe^ S^Oia ^#D)0I ^aI- 
a|-£S-«l*aGI SID. 

?*si BfEa^iaisxi^ apia ss ^aichi 2m sizebd. 

PS #JEI5 5iS(^;j4 K Qii ^Af^EIM «t? iM^(25)# 5000A2] S S»B"t!SSBCh OEIIL 

Qlg^Sffll SUI GMOSSU ^ S^ (23) a =32! 3^(24)1 *, 71101^ a^(22)# B-aftiQ. 

n .n», 4^011 9in-Aj-H*« ssoPi -*m> GVBa-(a*t5*ta)Mi 2jtH ^asa-aste 5000*21...^ 

^Jfll^SS^Oi *a-.a&2K26)£S thD. TII^HAI, 43 0;5Mm2] «S*te; 01 -S^ISOI 
GVbgaS 1 El ^ El 2* DHUtJ" SI D| ^IHI ?H_I ^M-^ A (GMP)g Oil 2|«B- XB* S&f HUO ftEI^ElE 

DBWI; . ^I .SEI^EIS MEld(27)2J HE °1CHL DCDaLliMS^gg ±1110^ $H 10GA-500 
AfHte^WPIc 200A)2] PtRhO, Sfi Sf Xil^^E 250* MAI SSSHS a-ol-S2| a^ : (28)HS !£h 
D. DAI 3.«M D£EaaS«iHEIBS-S 200 A - 1000 A (HUfSji&OT^ ,800 A )2J PtRh °^ 

a=£SE 250-C.0ilA1.S^*KH S2t#2J a^(29)^S &D. DAI 3 SIM DCQ>nL||:MS9>S«- ^ffi 
H«SS ^)JII OTA~1Cm*<dl93WB& 300A)2| PtRhO, Sf Xil^SE 250 > CtHIAI SStFOI a 
a^hj a^(30)^ ti-D. E, 3#2J 2^(28,29,30)^ Of^sa aifc2J SSTUIM ^g^hOI 

Gl£f WOI tm *W .3 ^(28,29,30)3 a 2| m*\ Sj" ^])ll~ 1300A«S EV7MI DEKfi tdfSh 

TIN S HHEiMlir(11)^ ti" S^2J HHEICHMS H C1l)a^F¥ 3-^.(10)21. s«- ^3)||3000A§E2h 

Bl'SSra, Iff §ES SF0H ^ SID. SOI ^ ^1 2500AOIO1E SEH-9 BHHIOHBK 11)21- §F¥ 
a^(10)2| 3000 AS EM DE tt 4= SID. 

dew. 4^i. =waie-i^2] b»s ^a V ^ am. »a aa^<32)oi ^H&m ma, ^ a 

^(33,34, 35)M CHE!" M BTUHa.S S W Oil , DM ^l-5A!2j SM'EldtZlEHIEl 5§0j|A| 2.%m g?\J\ a 
~D. 

n ds. masoii 2]^n pzt ^ =™ 200 A^g ssei-oi &saa ^oo^s ^m, =^ oiy 

a (Rapid Thermal Annealing, RTA) g-SIOil 2JtH ^£1- Si2) 5t»-e«!7| SWIAI 660*0 MAI 30^CHH 

a ±^t!-D. 
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agon, #71 h^CPZT w^) (31)21- 3^(2B,29,30)» EEKHOlSfilSS, 0I«HI3 3.0pm 

2f2| 3?|-S 3 A» SSHK32)£SAI CVDBOII 2|fl| ^El^^l SSt!" 3^3 

11351, S9| 5HIHA|E1^S| 0CDOL1|E§ ^HEIS^S *i =M 200A - 1000 A (HHW** 

7)1=- 300A)°j PtRhO, Sj-g 5[ *||2S£ 250X011 A1 tlSSH3 3^(33)^^ *HLh EHhAI 3 

9iM DCQS-m-MS^fflHHSS Sf^MI '200A~1Q00A(HhBS|Wllfe B00A)°J PtRh Hfrg Sf fllSSJE 250 
XQilAI §«mOI Sff§°l £ h ¥ 2^(34)H£ QAI H «W' DC0OL1I EffffSfi ±fflag©g °v 

= W 100A~5QOA(BhBS|Sflll5 200A)2J PtRhO, Sfg 5J H2&SE 250X011 Ai ««*H3I £&«2| 

3 OS, fi« 2R(33,34,35)§ EEH)|0||«Bj£S &7\ CMOS^Si £^ 33<2'3)£ 

OPfAb 6K7I S^HJ 5|§h#(28)^S El£ PtRhO, Sf2| ^JUIS 100AOIWS *|-S, $0)1 2] 
tl ^ K (31)g SSiT U tf-Wh£ *«?J3h MEIfe'35 »a'H'(27)«M TOWO! MEI^EISOI 

>+agoi:GMos¥2h anAiEi^ gst* g^oi gouiai sfeQ. sbaoi^si -*t ^his§i-= a 
s. ?miAiEi"*":aaa sj-^jhim s^hAi^iTii eich ujBaiwxi so. nmo\, st- hisses 45ox oi-s- 

£S SFS , PtRhO, af» SSAIl QE CHI tteKCn* #W?I S0IIA1 KI^EIS #Ei3 £301 if-tl-EICH 
S3fi35 §£13(27)2* £ StO . 

e, goi ptRha ^oti oicHAi t*± si^i sal a^oii oitr ijssqi 3ojp ^i^ra, ptRha ^ s# 

SXPhS2|»l S(Sfi|-jl, 3 91 N tt-SHfe 3-S2» ^(31)21 ^§£01 2®SO. ZL S2h SHAlEi 
^#-aS.-iS£ QH ° LHHISO. 2K0loK EIS, 3"S.?3SI' ^(3V)g 11119 &± Jfc g 

9\m^Y mBiME\S San<27)S0|| ^I^IOJ MEI^EieOI #&gO| CM0S^2f 3H"A|E1¥2| ??StH 
□I --SCH.73XI sfea. 

Sa*S|.]&h¥ -H^(29)£S £1^ PtRh^SI ^11 200AOIWS ohS, gfSH.M! ^ f (31)2| 

^ia.awaoi §£ ascih t>s, booaoissi ^ ^juis ^ as ^ihaiei^ sag ^ 

a, SSS PtRhHJ &± igdl^ Pt: Rh« 90 : 100ICK 

isr, s-^i m^m^ s^(30)bs ei~ ptRho, ^ 2ooaoi§i-s *chi ^zmii 
m^onm -saw : n »eiaei5 #ei3C27)^ohi ^awidi- »atfasoi ii-saoi 

CM0S^2r5HIHAIEI^2] 2^01 ^OiXjXI SfeD. Q°?L Sffll SSSx-ll ^(31)0il ?IEh 
s SI7I-AI5I71I El EH UffiWW SGF. 

&m ti mmm\ stoi sssi ^sai asisxrwi kchai ssaa« ^ehaiei^hj s-^ 

?§faRv a iil sai uefs -uiaBrQL ^MAragAi a^i^qi a?isi g 

or: as; £17CHIi UEK! gEK°J »HA ^I^^IQil .SIOIAI TIN 2J HHEICHIHI&CIDSF h ^^2J 

a : ^< io)2i AhoiDs HBife ara ei .am, s »eh ?isiswacH:Ai ■aa-as *a3<27)a- 

fifF* S^C2l29,30j°J .AH3IOfl^ SSB" S^OI Ol^DiaEh^ a# U-EHHS. SIQ. 

S3WI= ^J?l '5HSAia¥2| 4^ 25^(33,34,35)^ ±± g2|(23-)fi| AH3IH ; ?IEH£ 

100kHz, SE|H|'5%, SS-5V2] ^MEII^l^m SJ^KBJ" MSI S^BT2!(f| EIS^SS UE^EK 01 
§^(Hi^ 10 ,1 ^l *(HI atfiAiS ^^SffrS ^7l2»:PrOHJ 96%M S73*ra, £17011 U-EKd-' S-EH21 
3£Qfl£.36XDW ^l^^fe SSI- HIJnufS, e £A! ^ EH Oil SltfH, E1S ^^01 OH ° 

GI2K W0L .# fe'AI WEHOjl SiGHAHfe, 4^1 #E|^E!5 »a3<27)2| a@ 91 n ^SEIfe th^ S^LEl 
PtflhtLSMPtBhPf/PtRhasffl 3#CHI aSoffl HHSOJ ^(31)1 ttflV-IHOI'- SEi£!Ei5 

- .iad(27)^^^ mmm^ &± ptm&m zm jjBaa clfefai. ■Ei-aas *aii(27) 

twf awas", ^ebaiei^ef cms ^ s^oi oi^oiaD. 
n a% ersa ^eisfla- tos fitej waoiDi.irs b&s ^hXi sra, ^ihaiei^ &*h sr 

MA MM ^ EH Oil SiOTAI PtRhft^, PtRhSf, PtRhO, Sf2| 3#^ OI^CHS tt^ 2^LE^ S Al S EH SU- 
ITS &aw 2j«i»s ssi 4 aa. 

£4^ B filAI HEHH] HEM ^ISISS-M DitJ" 93EOIO-. 

^IS(41), TilQlM 2^(42), ^ S^(43), HEH°j S^(44); #^^ 

aa-?«46), mei^eie #an(47), &sgai hj-skbo) g ^a- .as^Bus-, siwi uaa ei-sa ^i 

2|.S«a ^EI5 315(21), Til DIM 3^(22), S^(23), E.EII3 S2j(24)., d^5|(25), #ZH 
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§3^(26), SEI£EI5 Ba=L(27), ^(31) S 13^(32)11- est!" ^22 5>3 2AQ, 

fi £A| ^ EH Oil SiCHAI, 7!3&xl = o|-7|2h ITS ^AiCHI BJoH ^, M AMM §EH2f S 

St!- "£AI3 Pg £ El S 715(4:1) #0il £T»SK45), 4^ S^(43), 3^(44), >ilO|£ g 

^(42), aas«46) a ma^as mei3(4?)m aajaiss ««*q. 

3. DM, #71 #EI4'EI^ MEi3(47)£J bS flOL DEOU! ME^S . ^fflEig^^ s»- ^1 
100A~5Q0A(fctt»5!Sffll£ 200A)2J PtRhO, Sfg Sf fi|2S£ 250*c CHI Ai «gSHS S»21 S« 2^(49) 
£5 StCh DAI 3 ?|0ii DCQh3LmE±ItlEtS£^ S^JM 200 A - 1000 A (HI-&5|§CTI& 800A)2J PtRh 
Sfg ^ Hl£££ 250*cOilAI «g«KH #g2j ^« 2^(49)£3 fc[Q. =E, 2#SJ ^« 2^(48,49)£ 

desk a^si.gsHi* Basra bwbise en mzttu. 

CM 71 Mi #71 -*f»S| 2^(48)^ E|£ PtRhOW2| = ]J||g 100AQISK *0J SSa» 

^(50)# SS^ lug £h£7L* M2I7I7I- MEI^EIE ME13(47)§0il «W.H3I SEIflEISO] .flfflSIOI 
GM0S^2F . ^IBA|Ei : ^21 gfi£& 2^0| 30)X|A| S^Q. t>B, 500AO|#EJ Sf = DI|S ufe 2£ TiSHAI 
Ef* 2SI2I S|- EIGH HffiPWra STD. Q^OI, PtRhO^Ofl SICHAi S±S| SSI 

S^CHI CHtl- SfSiS H iSAl **EH2F gSt^ OISS ^Ei 2X~3Q%3 SQ. 

£EtN #71 ##2J 5^ 2^(49)^3 El£ PtRhO,^ = M ,2D0AOI*S fifS-, 3^3*11 Hfs«50)2| 
WSft • JtgQI 1GIXIB §£ 5ISQ. fcffl. 1000AOI#2| Sf uhrr 3^ 5HIHAIE^ 2*flH| Sf 

§7hAi7mr sQi-uteq«ra so. 

3 W, #71 2»2| SK? 2^(48, 49)2 55Crc*| £h± tffl?! SOilAI OiyU t!0. OIHTil tKX 

tf£ g$|7| SODA CHyH tf£S*| ##*| 2^(49)2] PtfihPtSI £301 tfSKIOI PtRhQ,2| 

#(49')0| *j#EIOI 3 14! Al SEH^h Sl!tt PtRha^/PtRh^/PtRha^ 3#HM OI^CHS 3^LE 
7f ^CHSa. 

0| DSMH 4O0*e QlohS t> S^CHI^, ##?J 2^(49)°| £25 CHI PtRhQ,£j #(49')^ 

S'iSHXj-SSQ. OiUB 700*c OltS f> S^Qil-, ##2J S^(49)S| iSOfi! S#£| 

PtRhIfe7h.&S!EI71 D-eiM.. HUSAI ttffl2| S^2h gStl ^OiKIXI S=p. 

3 "as, ..an i#ai "gEHsa- ..swe =ais, #71 ssan .^.(Bom ssohm- cnygiseni, 1 

Qhs01L.#7l ^mAIE1^:#^0L DCDh3L1IME ^fflEia^^ °| 200 A -1000A {Hh&SjfrWS 800 
A)£J PtRhS» Sf M^S. 25Q*C(HIA| ™m\0\ 2^(52)H : S ^IIK QhAi 3 $1011 DCD}3 

UI ! M=5 .hi-SS ^ItlEi^^^ 100A-500A(UtBS|*h7l= 200A)HJ PtftA^W ^ aa#E 250*c 

(HIM SS^OI ##2| 2-^(53)^^ tJ-Ch 

n #71 #¥ 2^(52, 53)# EEKJIOJSSES 7hS^h3 sI^eS #71 CM0S^2J §^(43)^S 

¥E12| 2imS^m S^QF. 

#7121- ifoi ssa Bfsa aeisaw aojAi TiiyAiEi^g #^ 2^(52,53)21- s^(43)^ 21s 
2^ &oii: 2^1^* 2i7hu}ot. 9saa msm ^wrab. 3 iik .Pr(^M^xi)=iOK.c/cni £ , &<» 

2»)=35kV/ci£| ^HAIEISAI ftfeft- 37|£|: 7hS2 tSi : 5fSI SAICHl, CHSSOj SliEITg 

^ Si^iEllElAIA :.*57F SGHTaS, MEI^EIS MBi3(47)2^W 2^(48;49)£J Al-OIOil SS=& 2^01 

E^.*nf* 100kHz, ^EIHI5%; SSf S\ei 2I7OT £Jt> ft^&S'W Ei^^M § 

Stf 32K 10"?7| *M^"ij?|BS| 91X1 SXISH, EIE §#0| §Oh2Q. 

#71 SM*i:.2^(48,49,49\) SMSl Sf =JJ||£ ICDOA^^ E|H, Jd! I^AI «EHMW .^£3 7] 

2isaisi.*w-a^.(2B/29,30) 2x-ii£j gsj ^ ^mi 1300A mqe §fm % h 4 sin, #71 anAiH : ¥a 

E*!-, a £A| ^EH Oil EJ§h3, #71 2>^2^l ^(50)21 ^ 2^ 1PXIM §E 4f#AIB -4= & 

Qlffl- ^OL S fiAl ^ EH Oil SiOiAi, #71 oF^ 2^°1 5^315 A! CHI ^ PtRh0,5|/PtRh°^ 2#^^ m£ 
t& #71 [« SOIL #71 oF-^ 2^HJ' Sf ai^S§# ^±thol-01 M 1^AISEH2|- SSt!" EjU-s §14 
HO. 

□I 71 A|, #71 fe'AI SEHOflAI #71 t}^ 2^ ^«^°J ^ go,^| gCHIAI Djysm S^f&IE, 
PtfihCfcSf/PtRhSfo] 2#£^. 01^012 2^LEM 4 SICK 3EI3, G|*h #A| «A| ^ EH Sh § 

ai«ffl.«iffl zrsaw «w» *a-aa^ #^ 2^ s #ssj #^ 2^# «««ise #71 ^ a 

A|.§EH2|- E^7f 301X1^ 7|2}&7dM S# 4 2iD. 

(a3SAISffl) 

HI MM **mm aCHAl 5MnH AIEH^HJ m^2^LE# PtRhCLSj-, ftRhSf, PtRh0,S|-2j 3§25 01 = 

GH2 HI HWKM", B £M ^ EH Oil Ai PtRhO,^ [j|»oiaa. 

£5^ a 4'A| ^EH2J 3|S|S»0I CHtl- E^SOIQh. 

^E|^ 715(61), >1I0IM 2^(82), S^(63), E&il2! S^(64), ^s^(65), 
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13^(66), MEI^BIS ME13(67), 383 SI ^(69) a §3^(70)^, SI Oil UEM &Ex|| 7| 
fiEI5.7IEK21), ?iiO|^ 3 =(22), £^ 33(23), EE1I3 33(24), iTfh^(25), #2 

§9^(26), MEI^EI^ «ail<27), 983*1 ^(31) g 13^(32)^ §SS*> §>H a ELK 

S7| #2 §3^(66) £HH!Ai *E|fiE| = MEiZl(6?)2J «X|MI£ #71 PtflMWSf^S OWOfS 
o^^.(68)0| *!SEICH SC1K E THAIE-I^E] ^(Hl~ PtRHO>W£S OWCHS £W 2^(71)01 
EIDi SICF. 

#71 ^fi2| BEHj 7I3SS^ *K7I» -AiCHI ^4trH H2SQ. ^, 731 IfiAl tJ.EH.H- SHftJ £A1S 
PS..fiEI5 71 SI 61) #011 #£^(65), ±± S3 (63), E&II3 33(64), TOIM 2 = (62), s2h 

1391(66) S MEIfiElE M El 3 (67)1 £^ SSttQ. 

n zm, #7i mei^eis mei3(6?)ej uh ?iol omam-Msehsa ^seis^m 3- 

SOO'A~20OOA(HJB^WIfe 1tD0A)2| PtRhO, 31 3" *l!3E£E 290'CtHIAi ttSSKH *F#2| m¥ 
3 = (68)£S SOI-. 

□I7IA1; #7| 5^ S^(6B)£S E|£ PtRhQ.-Bf2| =11 OTOAOIftFS ^3, #(Hl 383 H ^(69)# 

ssh-.iusi &±?y± sEifiEis *an{67)ftoi *2bfoi eEifiEisbi ^seia cmqs^h a 
n«Eif*a 33* a«oi. oj*oixia sr=ch *hs, 2oqoaqi#h. ?i ^mis bf^ ^ihaiei^ 3 

H|-2| 3" =]JIM g7MJ?l?tl £IGH HHa^ra 30. Q^OL PtRWkSfM SIGH AJ tt± S^H 358 S-bfHl 
EHt!" "»8*e HI ISA! «EH£F SHt! 1 0I8S ^Ei 2X~30%£ SCF. 

n im si isai sehh gsti- sais, #71 &83S ^(ssm ssmor Q\^m±smn, m& m 

33"(70)M ««f FOI 383SI ^(69)HS°| 5"B|M «StfQ. 

□SML #71 ?)1A|E1^°J #^(HI, OEOLtlMfl ^fflEISHS 9| J=J]|| 500 A-2000 A (UFB=l*W-= 
1000A)2j PtRhOx^g «£SE 250*cCH!A1 ^^^hOI #^ 3^(71 )£S ©Eh 

n cfi, #71 #^ s=(7i )i EEmitHig^^s 7FSSH2 si^s 4^1 gmos^sj s^( : 63)^g ^ 
g?m m\ 5i^§»2i B12 ^ai saa- ssi'tfM □ 

m IK Pr=l3 M C/on\ Ec=45kV/cm2J EH§3 *I^E|E|A|^ SOOTH, M'EISEI5 1E13(67)S^^ 

awB)9 AroiM &am a*oi oi^oi^i- soi ersaac*. 

£Eth ^lEf^ 100kHz, SEItll5%, 32f 5V2J ^MBIi^l^ 3?HW StJ" M^SfSOII C£l-== r .fflS»a« ^ 

set io 11 ^7i mms. s^iasi 9i«i swtra. iri^ #soi esw'«a. 

aie, 4^1 s^(68)2j ±m 1000 eis; si i^ai ^eh^j mde aioi-g ^ 

aa, ^71 anBAiEj^Ei &nm *m tm s^ei^qehei sstHiAisi 9.%m mm ^ am-. 

□ISF SOI; S 4 l A| tiEHOilAi, ^71 SF- -3^21 ^ Xiii Al«£ PtRhO^I ShS ^^§h3 #71 IfflStHL 
tf7f : *W- 2!^EJ °| as §§fi 0 ^^IFAIS 4 SO. 

«4^A|feEH) 

7m MM EH CHI aCH A1 : 9\ M Al Ei t^^LE^ PtRhO x ^, PtRrt^, PtRHO,^£j #£g 3#££ OI^CH 
2!- Eli aihbj, S MAI -gEHOilAi^ PtWSf, PtRhQ.51-, PtRh^ 3 §og OI^CHSCK 

SBS "# 4'AI SEH°J S.Sai= 7|2j&S:l(HI EHtt &3E0ICF, . 

tfaS. 715(81), .a'Q|e : a=fCB2),.. ifc^ SS|(83), E9I3 .3^(84), . tf»SKBS) rf . 

§;3^(86),..ME|^EI5 MEQ(87); ifSSMI ^(91) 1! #2" 13^(92)S, El CHI LFEFtt! .BfEfl .71 
^S*|S^4'EI5 7ie(21) i mm 2^(22), ^ -891(23)/ EEIS 3^(24), MS^:^f^(25.j, 
§3^(26); sEISElE e Si 3 (27); »Saa ^(31) 5« #2- §3^(32)2h Sfl&' ^S.g ?>H aa 

S71 #ZrS3^(86) S01IAI «Elflfil-5 »H3(87i2| fe^T PtfwrSS • •□INCH'S SStSSj §(■ 

¥-S^(:88)2F PtRhOxWSS OI^OlS g2f#°J S.FSS^(89)1F PtRh^M 0|¥0|& m¥ 
2^(90)01 .^»5J^S ^^ElOi aa. =EtL SIIIA|Ei*2| S^CHI^ PtRfcft^S 0|^012 5|^F#SJ 4^ 
^, S^(93)1F PtRhO^£S 01 $01 S ^#°l &*a^(94)2F PtRh°^^ 01^012 

^2^(95)oi^^^ ^#eiqi aa. 

feW : ^S2|.'&E3a 7|Sj§S^ frh7|£F g"^ £A1CHI Sj^fl a )MM SEH&F SBH" =A1S 

^EIE 71 St 81) ^KHI ^as|(85), ±± 3^(83), ESI3 3^(84), 7I0IM 3^(82), 

aa-5HBB) S! El 5 ME13(87)M SW^I^S SStKIh 

3 L^, 4 h 7l sEISEIB eEiH(87)E| UFS AM; DCDOLII^SJ-gg ^fflEi^^S ^ ^JJjl 
1flOA-i0OQA(H«^*CTS 200A,)S| -PtRhSj-g 5f ligE 250* MAI S^i&FOl Sim#E] 3 = (88) 
SS--6fQ:. [1FAI H ^JCHi BCDaU.MS&S'« ^fflEiS-£S ^]Jil IOOA-800A(fclF&S!§W= 8G0A)2J 
PtRhOx ?m ^ 3I5SE 250XCHIA1 ^SohO] §^ 2 = (89)^S £!CF. CFAI 3 ^|0il DC0UL1! 

MB '^-IHEl-HSS "Sf^ll 200A-500A(HtBS|*Wfe 300A)2j PtRh5|g ^ SI3EgE 250*cCHIAI S2o| 
Oj ^I4 K #^ SF^ 2^(90)^^ tHZh 

E, 3«2J §^2!=(88,89,90)s OgSi SlFbll &SAI3 3^^^ Xil^Q, 

B MM SEHSF S-.OL ^7| B.E|.fl El 5 ME13(87)£j Oil PtRhS^g S:^t,^SAM #EI^E!^ M 

aa(87)a w a=(88)Ei a^rsoi-tF^Eijii son ^odoa atr sx-iei s§chi ej^h ^ 

ms\ " .PtRHOxSTSS- ^E1 SEIfiEie M^^CSV) ^71- ^-^E!^ 201 t:^EI3, gElfiEI5(87) 
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S3 2] tm7t »7ai!CK 

W3I.AL #71 S*»2J «W?a^(88)£S E| = PtRHSTSI 5f £=)j||# 1QQ0AO|*S *H, SEIflaS 1H 
3(87)$tt2| S# 4^ HQ. 1000AO|#2] ^ =ny3 *fe 3= ?iSHA|E1^^F 

ElOi BBWWI 3D. 

s, #7i sz^sj s^(89)^ as ptRhsfaai ^raii ioqaoiss *or irsaa 

^Sf(91)§ [III £h±. M?l7l7h MEI^EIS MBi3(87)^(HI ^Hhofe 2l# BWM 4 SCIK ^S, 

800AOI#2j sr- = ]BS Sfe 2£ ?ilA|E-i*7F ^DiSSI HH^ttl SKfc 

£, .#3! S#«2| SMS 2^(90)23 £|fe PtRh^2J SJ-^JJfll 200A0|oS » g^OII^ S»3a 
^C9:i;)o| #g0| Btfeia, 200AOI#£j sj- ^M£ m= 21^ 7|SUAIE|^71- £?2?flEI 

3 OS, XII ItfAl SEH2I- SH» £/d3, #71 ^(91 )S «SSHS OIU9±S*Ka, #3" 1 

□SOU, #71.71Ili ; A|Ei^2j ^M/DCOaUEB £fflE1BH£ <=J}|! 200.A -50QA (Bft^SCT^. 300 
A)2J Pttmm sf H.£:SE 250*cCHIAi ^#§hOj sim#a:#¥ 3^(93)£S *>Q. Q-Aj 3 ?IM DCEO 

oiiAj ■«a:*K« szr*Hi #*^ a^ouss *ck qai 3 9101 Dcammge ^aaa^s 100 

A:~10Q0A-CW»3Wll = 200A)2J PtRh5» ^ 250*cffl|A) ««*KB S##a fe^ 3^(95)2 

QSiMv 3#2J #^3^(93,94, 95)^ EEHDI(Hi§S£M 7h§tKQ g*S #71 CM0S¥2| £± 3^(83)^ 

#7i si iroi &Ea'7istsa2i-&s : a«j #7i»'iroi toko, a B2h rmoi*c/c» s ( 

Ec=35kWan2j CHS 2] tj^EIIEIAI^ ?52i- 2CHXI3, ■EltfBlS MS 3(87)2} 2^(88,89,90)21 AF 
£££!\ 100kHz, SEIblBX, 5V2] ^Mfilj^S^ 2J7HHI 2ft!" tt^BHSW l£|£«g'> « 

Stf, #71 3^(88,89,90)3 .51^. 1300A^S EIH, 2^11- «aflEia 

AhOIWI. Wei-QUMV* 3H : ?3IAI€1. §BH°I ffSH ?|-2|S*i2| g° fi&E ?1IHAIE|^H| Sffll era, 

□l-a.WJL. e- MM .'SEHWI. SiCHAi^, .fe^l.«a.flEI* MEin(87)2J HE :«W.««a= oF^ 2^LEg 
PtRh^/PtRhO^VPtRh^ 3i£I 2i7| LIU ° Oil IfSSa ^t.(91)l W&t* 1£H tHI . BBIiH Ei S 

ia : 3(87)^££ ^2^haH tfe ^ ^I^Pi- PtRhtieHJi 2|fl COEW, gEI^EI5 ME1 

□■(27) -1:3=21 i+th^h =HEUAIE1^ GMOS : ^2| :gR£ffl' S^OI Ol^OiSIHK . 

3 sa.21 fffea 7isis«ia- irs T'ifa uheiehnv* ass ss; ^-HiwH^si e»*» ^ 

Til « ^ SQ. 

Q^l,...^| .,SEI^E|.5 ■«H3(87).SJ . UtS flM PtRh°^ SS^tiH Si^J W£M, *5lflEIS 

™— — ^ ■ - — - - - - — - - 7 g 

-SI- 

(*li:5^Algffl;j 

Xi4^A| SEHCHI SICHAI 341A|E1^£| o>^3^LE~ PtRh^/PtRhO^VPtRh^SI 3#££ 0|^CH2 

EC SJ^W, B ^Al ^EHDilAI^ PtRh^/PtRhO x °^l £2.^. 2mS.£. DWCHSQ. 

S7i S tfAj ■« 01=21- B.sa : 7|2j§xllHI CH : ^ BSEOIEf. 

4' El 5 71.5(101), >iiO|M 2^(102)> 3^(103), EEIIQ S^(104), ^t|-°»-(105), 1 

3^(106); «a.aaa:".»aa.(:TB7) # .a^saa ^(libja.ftzf aasp(i ; ii : )s, sioii LhE^yj 'ts* 71 

■^■Sa2|:'tf.2IS.7l5<21).,- MIGI^ 2^(22), iA 3^(23), E-EH2! S^(24), £2^ ^&5>(25), #^ 

13^(26), ■a#aa sei3(27>, seaa s; »zr aasfoeja- §str ao. 

#71 #^1^51(106) 4 h 0ilAI MEI^EIE MEi3(10?)2| -WflWS S7I Pt RUSES' OI^CHS ff»2| «|- 
^2"- ^ _ • - - " 

oi -I5»s 5j#Ei:oi siq. 

#71 ui-sa ?|2IS«IS tF7|2l- B-S ^AJCHI °|oH MSSb. ^, 1 14'A1 ^EHEh £AfcS 

P^ SEI5-7l5(10i)-.StHI SH^. il-tFSj-idOB), ^ S^(i03), £3°! S^(104), TilOi^ 3^(102), 
#:2f 13°»-(106) 3! MEI4'EI5 ME13(107)M ^#tl"Q. 

3 Og, #71 «5itf : a.a MEi3(107)2J US DGDOHMff ^fflE-|g2:^ 5|- =]jy 100A~1000A( 
HI-^SISW^ 2O0A)a. =PtRh^S Sf SIZESS: 25CTC CHI A1 SSSHS Uh#3 ^ 21^(108)^^ *>Q. Q 
AI.3.WM. : Dfl3>aU : MS&Sfl ^HiEiS^.^ °^]}|| lOOA-BOOAtaffl^WTOS 800 A ja PtRhOx 
5»" fl|SSE 250*c0iiAI ##2J 2^(109)^^ tJ-Eh 

SE, 2#2J ^2^(108,109)^ ^ITHIM SSA|?| S^^S'^g Xil^tTEK S£$.K 
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#71 PtRh°t' S! PtRhOx ^mm Mt.m~ li\ 44' A| SEH2J 2°£f SH&ICh 

a ^AI'SEH°j *ll 4^AI ^EH2j SliSW! #71 #E|gE|g ■33(107)21 Hg £|0fl 

PtRhs^M 4^50 £171 UI-SM, SSSa ^(HO)Ofl [Htt S*ia'330|| em PtRhOx^S M 

a.aas san(io7) tr-wF wags am w=*tt ^ hq. 

3 DS, .XII ISA! SEH2F ESItJ' £AI3, #71 ^HJ-(110)S SSshOI Ojy H^uKQ, #Zt § 

3^(11 DM ««SK)I SSBfl ttW(110)og3 5 E ^## §«t!D. 

□SOIL #71 ^IHAIEi^EI #^0iL DCD3L1! ^HE1g£S ej- 100A~800 A (H^^Tfl 

£ 800A)2| PtRhO>£tl «l£5E.25Q*c0jiA| «fi*|0| S|#2| #^ a^(112)£S £!0. -DAI 3 *| 
(HI 0CD3UI;MS ^HHBHS 2^m 100 A -1000 A (d»S| WIS 200A)2J PtRhS« HJ- JS2g£ 250*c 

oil a-1 ##21 2^(113)^*0. 

DM OIL #71 #^g=(H2 f 113)# EaolWSBSS jygttH MwE. #71 CMQS^2| ±± g^(103)£ 

■g - : *Ei2i ema^g *aeo. 

#7ISh iTOLVaa B£a 7ISISMEI asaa iSi #7|£|- 'bOI ^SfSD. 3 B3Ih PM3 M C/cmV 
Ec=40k¥/cm2| fflg'2! ol^EIIEIAI^ ?=7|- gOTXIIL ■E|4 , BI5 M£i3 (107)21- 3^(1 08, 109)2J Ah 

oioii; ga« smoi oi^ows aoi gj§EiHD. 

£t*-, :^Itt* 100kHz, SEIHI5*, a ST 5V2] ^Eg^g*. SI7KHI £1*!- M^aOH E|g^## = 

BEL 10- 1 ^7| ^OflE 2L7I2J2J 97%g SXrtKQ. EIS ^#0| #D. ■ 

£E*L #7! §^.3^(108,109)21 °| <=3JilS 1000A£g E|3, t}^ S^jH- ■EltfElS AF 
ME1db3EHiQ.g§0IIAI21 Stnm 4= 2iD. 

Olfif BQL s gA| «EHCH1 2JCHAIS, #7| fh¥ 2!^LE2j AIMS PtRhW/PtRhtsra 2#H^ 

ate S7i bsm; #7i t>« 3^21 ^ xn^ggm aitaw * kd. 
(sieiAi^EH) 

SiB^AI SHI ffli SJOjAi PtRhdSf/PtRh^SJ 2#^^ 01 #013 qN* a^LESS gAI SEHEI- ^ g^fHI 

S#l ^ 2!D. 
£8S S ; ^A| S9I2J 7|2i§x|Dil CH^ eSSOID. 

filHH* 715(121), ^101^ 3^(1^), S2J(123), Eai°j g^(124), £3^ ^1^(125), #2h 1 

9^(126), saaaia .■a3.(i-27) J . ssaa -awoaoa aasKisl)^ siui def^i ersa 71 

Si3 : ^<26), saittas ■a3(2?), asa'a. a #a aasroeja- -sse- gfs aD. 
^itfAi-.tt-aaiiefEa twm a-s ^aioii sioH a-sao: ai i^Ai seh 2.1- * 

Af^ 4'EI5 715(121) #Oil. Si^ -tfSRKIZB);. ^ 3^(123), E.ae! 3^(124), TflOlM 
2^(122), »3 1:^^(126) a ga^EIS «ai(127)« «8W?. 

3 tfg, : #5i 'saigas #a3ci27)Ej hi-s ^khi, oi-opLUMg ^aEig^s ar ^jjo 500 a ^2000 a ( 

UIB^j*^ 1D80A)S| PtRh°lS 5> »2g£ 250X0JA1 S^tlOl 3.^(1 28)SS tHZh. 

3L.*, #7.1 35(-12B-)« 55CTe°| ^ ^|7i SCHIAI IQM^l- OIWeI *fD. 0IH71I ohOI g§\ 
71 giCHW CH.yU SSS* uh^ 3^(128)21 PtRh^Sj igoj -tffflgoi PtRhOx^SJ #(129)di tiS'Sa 
£E-i Ol 3?2J -QIU9 §ES W.2^AI SEH°J 3^ ggt? OISS 4O0*c ~700*cSJ ' g-?|LH7K#D; £E 
it. -Wf. S^(128)^S Elfe PtRNSf°| S£ 500AOIWS ti" S^Oi!^ PtRh0x#(i29)2K S 

a El 5. .Ma 3 (127)9 ft;S S^SIF, SSfla *SK-l.30)2j gEMf 2g egg ^ SEH 

tha; 2odO'Aoi#2j q-.^ns §fe 5Hsha[ei^7i- ^stii eigh nfifemn sd : . 

3SQI> #7| : .MEI^a= »a : 3;(127)S| HPS -*| (HI «SEI&«rW Pt9»S S^OilS 

a.* :HB2Ki3owi-a3aa sa.*n..«atfa5]zi- pop »sskn s^tFeoi waao. zi^itji §>s, 3 

^fflt«H|: £901 i.^ 71-a g^|7ICHIA| d-*EICH ^t^BfeOI Pt SSOfl S^aD. 3 22h ff 

a*aa »a3<i27)» a^si ^siti- g^oi oi^ch^iai sd. 

3eilk b afl.w-aa-'irai oi¥ a^(i2B)». ptm^s asota., ^ cnyn' ^^mi 

21^(126)21 555-.M"S PtRh0x2| S. 029)01 ^#E|7| [IH^CHL SSS a' 130)21 ^ 35 AlOil #E!£ 

as #Ei3:(i2?).^(Hi ^fe &± ?i± ^^i7i7h rnewa, iiaitfassi: » 

xieich: of^ a^(T2B)»-»artfais ■aa(t2?)2i gfse g^on ditohd. 

3 dm, ai itt.Ai'ttEHB-SHC' =Ais, #7i s-saai ^(i30)g ugmoi 0\>dm±gom, m2i m 

Ri^^^L?J L I A ^f^ DCDPUiS ^fflEtgog sf =M 500A~2000A(Hh&S|§f^ 

1000 A )2J- PtRhSIS 5[ *I|£gS 250*cCHiAl ^#^H3I a^'(132)SS ti"D. 

ChgCHL #71. #^a^(132)^ EEl-OIOilggH^ 71-^W #71 CM0S^2| ±± S^(123)^S ^ 

Ei2j °±m^m astJD. 

#7i£h sol s#a &sa 3isis*i2i ^aai ist #7isf sroi ^epaD. 3 isk pmomc/c^ 

Ec-35kV/cm2J CHS ! £! fl^EIIElAI^: ^^71- ^Q\X\H, mEI^EI^ »B 3(127)21- S^(128J29)2| Ah 
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01 oo srae 2^01 oi*oixi= 3oi ssaaa. 

EEh 100kHz, SEIHI5S, Sgf 5V°| £Ma*a± a?KHI S|tJ- S^&SWI TO-s^ E|S^g# § 

oh* £1^(128,129)21 of = 1000 A SIS EIH, Sh* 2f=2h §EI*!EI5 €EiHE) AK 
01 OB HHHIWmi : itS WHAI2! ^SH^J BfEM 7|2|§-»£| 3^ MQE 5HIf]AiEi*£J EWl SEN fcKH, 5 

salaam ssmaisi a»* gn ^> aa. 

QISKiTOK .g ^Al S EH Oil HOIAI^ &?\ m* S^LES] 2tf1l£A!01l = PtRh^# figsra S3I ifflS 

oil S9i m* s^ej Hf zh&snr ^ ach 

HMtiAl SEHWI aCH-A| AlEi^BJ o|*2!^LE£ PtRhSj-, PtRhO,^, PtRh^EJ- 3#2.S 01^012 

HI «!#tO!, S "flAI SEHtHlAlfe Ptsj-, PtRhO,Sf, PtS|S| £££ 01*0150'. 

Efe B £A! SEHHI BEST 7|2|S»0I| EH** B3E0ILK 

fl-ai 7i5-c.wi : ), >iioiE a-=(i42), ^ a^ci43), saga s^um), sa± 6»«sk-m5), #a g 
easas seo(147), s-saai ^(ibd 3 «a aasf(i52)s, ekhi lkm &eh 

7|«iaSH| Siai5'?IKZ1-),»0|g *R(22), ±± 3^(23), EBB 3^(24), fl»*F(25jj I 

a sasj-(26)> mei^eie ».aia(27) J ssaa ^(3i) a #a§a^(32)2K€i!*> =?gm ?>n a 
#71 #a aasK;i46) £khiai «aaias «a3(i 47)21 21*1011— g?\ pt^ss oi*chs siswsi 

*2^< 148)21- PtRhOx^o^ Q|s : CH2! sa*Sl SF*3^(149)iIF- Rtsjog 0|*0i£! Si* 

a^(i50)oi saaiss aj«ara ; ao, Et>, 9iiiaih»2| #*chi^ hsj^a oi^oizrstttfsi. a* 
a^'(i53)2i- pt-Rhoxsta-s 01*012 sassj ^*a^(i54)» ptshss or*oi3 as-# : £i 

2*2^(155)01 fi«a|£S qCEI-QI aD. — 

a^r. ^si::ffiE«i biei-s«'= *ctb:b-s ^aichi s\m asso. a i^Ui ?jeh.s* g-sto £Ai£ 
fs ^a^ : ;pis-(i4:i) ewsa^-flfflSKMB), ^ s'eki43j, Eaia 3q(i44),.atii : jE"a^'Gi42>, 

Hh : &?|&CT : = .2DPA1?I -PtSfg- S> X-il^s^ 25CTC«A| «'»"H3I SW«2| tF* : SI-^(i4B)SS §>LK Eh 
Al 3 ?ICHI •DCQatarMffffSS ^itlEi^P:^ ^r-- - - - - - " - 

^ a^gE 25o*coiiAi mmm si 

B£S Sf*JJII 200A~500A(H^t 





fflpj'Ai; ^71 as*3 ■ •«wa"^<i48)£s- ei^ ptsi-si si- :*jfg rooAoism tm, ia^as 

■S3'^S^i^S^ S ^ M - ^ lOOOAOl^ °4 ; 3S'5fe 2g miMEi^ 

*S Til El 01 HF^olAl 

.E> #71 sa:sHi '-5h* a^ci49-)ss eis ptRh°io,2] *]jiim iooaoiws «fta, $Qii -ss-aa 
a-- sooaoi^ °i. *j)os &^ 2§ ?iEBAia*7h *o«4i?a HBPWXI afcC 0 ls ^ 

E, .^1 oi* 3^(150)^^ El^ Ptsra" 5j-*3)l!g 2O0*O»}g & §*Wj^ 3-^3*11 

a: i£Aii*ffla.sH*f saim, ^i. ggsa .^(i5i)# '«»*hoi- oiys^sot^ #ai 

EBM; STf 5HilAlEi*B| DGDOLijM^ ^BEtHSS W '*« 2G0A -SOOAtarefflffWfe 300 

A>9,:Pt^M SI- XH2.SE 250*C(HIAI «8»K}f S^tfSI ^* S^(153)SS BQ. DAI 3 £|.0fl DCOO 

SfSJll 100A-800A(bjh^tW^ 800A.)£| PtRhOx ^1 °[ TftZ^E 250*c 
M» *«ffK)l SZ^2J S*. S^(154)^S ti-Q. DAI 3 $|«| DCOaiilMg ^IHEiB^S °^]3|| 100 
A-r 1000A-(UJB5I*CT^ 200A)°J Pt^M 5j- SI2SE 250*cCHIAi 5|^#°J ^* B*^(155)Sg 

Ri^iir-^U »*asj-(iaj54/i55)« EEfoicmgs^g Pi-s^hn a*s spi cmos*°j s^(i43) 

*E12| ag^^M SStlD. 

fecial- :St)i ssa sj-E*ji mq&tisi &ssai *a*»7i2i- g-oi ^siaa. a 32L Pr=i4 M G/cm r , 

^n?^ V ^-^°i,^^ aaaal. SatfaS M^(147)£h ^F* S^(.148J49,150)2J 

AhOltHr S«0I 01*017^1^ 5101 S§EiaQ, 

Etf, *EF^ 100kHz, 5V°I ^^a^i^ a^Kfll SJtl" M^ffl-SOfl CO-M^ KIS^SM ^ 
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#71 *W 3^(1.48,149,150)21 £|3| sj- ^JJil^ 1300AHS £|H, .SW S^ffl- MEI^EIS |ZQ 

2j A>oioii uiamnv* wais ^eh^j besi ?ieisxi2i mp-e ^ihaiei^ zmm *m tt 
w. esei43ehei agon ai 21 stum mm ^ aa 

Qlfik-ITOI, g «AI ^EHQi! -SlOIAIfe, #71 MEIi^EiS Sa3(147)2J m\ gsa^.t^ 2^LE# 

ptB|/ptRho,°vpt°^ 3#^s ttswa a?i dhsoi ssaai ^05i)i mm sag a 5 mbi 

□-£147)*£fi «h?ha^ tfi tfSPI^ PtRhftSHHI 2|SH »9HO. DEMI, VEIflEIS §33(147) 

sa-2i &my\ ssaai ^iiAia^a- gmgs gfse s^oi oi^ghsck 

3 1HK §EH°4 »£H ^ TiNEl HH El 01 MWS 3£S tm 5HHII AIH^2| B*M>- 3" 

?ji if 4^ act. 

#?i Kitfas »azi<i47)si *ioi- pte» a?i kh&hl . sasas 

•an(i*7)a a^(i48)si n^r#oi ©saa, e**- ##oii ptRho^oi sseigh a?i qsol a 

■SSM ^(1.51)011 EH© gSEIAKHI MEI^EI^ «a 3(147) #£^2j £te «tfO| gOTH 4= aQ. CCF 
EM, aHAIHiMh CMGS¥°i S^SOI t*#I! 4= HQ. 

(X1I8SAIWEH) 

WWMAI SEHDH aOIAI ?1IBA|E1^£| ol¥£RUE^ Pte*, PtRhO,°L Pt^ S£S 3ft£^ 01^0)2 □! 
SW+QL B tiAl §EH(HJAI£ Pts^ PtflhDuSfSJ £££ 2#£S OI^CHSD. 

Eiti£ a : «-ffl'S| BSM ^I^SxiCH! [fit!" EraSOICh 

flSIS..7l5(161) : * .Jllplp 2^(162), £^ S2|(163), EM 2! S^(164), #&sj-(-t65.), #3- 1 

3^(166), KlflETS Sa3(167), ^(170) Si #3 ^SH»-(i7l)s, E.1CHI LiEfi* &ESI 

7|°4g^|£| £35 7IS(21), aOlM *R<22), ±± 33(23), EBB 2! --3 21(24), #1^(25), 
a.«-aSK2B), SEIgEIS SE13(27), ^(31) S! BSSf(32J» ggt* a 

#?1 §3- .aa'SKIBB) ^0flAi__M_Ei^EI5 »H 3(167)21 ^ISfe PtSf^S G|*OiS fi»SJ 

s^r^gsi .»E9 ?i2i5a= *n7ia"irs ^AiQii sjtH aissa. ^, m i^ai «-aa wstf ^ais 
p^ aais^Piffiii-BV)- ^oii Ahth°K(i65), s^(i53), Eaiej s^(i64), >iioiM &miBZ), 
».s-arasK-i68) s labels ■ckw?)* *»aias sstfci. . 

n.'os, ma^Eis :SEi3(i67)sj he woo, DCDaniMg ^aas^s ^ iooa-ioooac 

H|^3eWl:= 20QA)2J .PfSfft °[ USE 25Crc(HIA| «aSHS §fJ^ g^(1BfQ.eg tJ-CK QAI 

3: DEBmii-E-B&SS ^HE-i^S:^ °|^JHI 100 A ~80G A (Um^mM^ 800 A)2J PtRhGx ^1 
ai'^&S 250*CCHIA1 «-a*|0|' : ^#21 m¥ a^(169)'^S tfCK. SPI PtSf : gj PtRhOx °f-2| =]JB# 

aCPSfS XI! 7SAI 3^£h ggotLh 




^Stf ^XIVOJOfl OmgSIEI SStHI 2J^H S'Ej^EIS PEi3( 167) ^^fe 3ig W 

U..DS.,. ai l^Aj.^EH^ 'SH© ^AdS,. #71 h,^(:170)* ««*H)| OfWBi«»a, #3 § 

3:^(i7i)# «^*toi »ea«i ^hki70)^s°i sqmfe «ae6; 

QSOIIv #71 aSHAia^Hl #¥(HL DmanSSei-S* ^JHa^Pg Sf-¥»- lOOA^SOOAXdl-g-^Tl! 
^ 800A)BJ PtRhO^S ^ SI^SE 25CTc(H|Ai ^^hCfl 2^(172)HS t«^. QhA! 3 • -9401 

^^S^^S^ii.TiS? 100A-1000*(UIHS|*CTfe 200A)Bj Pt^l aSSE 250*cCHIAl 
^^□FDt: #^21 fe^ S^(173)£S thCK 

G§ ^o^^a^^iito 1 ^* EadlCH!g "-^ Sl^S #71 CMOS^SI i-j. ga-(ifi3)Qg. 

SG\ ««g &ES! 7'|9|S*|5|.»ftHa #7ia '&0i 3 gSK Pr-13 M G/c/, 

S£ti. 100kHz, SEIhilBi, Sgf 5V2I ^Egi^i^ oj^ku °Jtf SI'S CHI tQ-M= filS^Ss m 

S2K 10"^7I *0t£ 97XS SXISUl, EIS ^S0| #Cf. 

SEtJ", ^71 t},^ 2^(168.169)21 £|5j °| 1000A°g 2=2f #EO°| At- 

,fSi„ S ^I.^EHCHI atMAI£. ^71 St¥ S^LE2J SfaiAI-Mfe Pt^/p t Rh0x^£| 2g# *!.3o^ 
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<H9gA|«EH) 

HlflAI ^EH LHXI XilB^AI ^EH CHI aCHAI^, #71 SIAIEI^AI SgSaSJ-PZHI Al**ea ffl*K>L 
s MM «BHHTAfe 33382! (Ba,Sr w )Tia(Qssxss1)fi AFSttQ. 

E1-1S S MM WEH2I B!£a 7l35x|0il EH?* EraEOIQ. 

£EI5 71.5(181), .3HI0IS 3.^(182), 33(163), £312! 33.(184), £3^.#5h3(185), «2.KB 
33^(186)., «'Eltf-BI5 ME13(187), 3^r(188~ 190), §33(192) g ^ 3^(193-195)^, 
EtM-Lia-U! ffi-EM 7I3SS2I-6IEIS 7]&(21), 71I0IM 3^(22), ^ 33(23), EHIEJ 33(24), 
Sl^ tf»SK25), 133^(26), gEI^EIS #£13(27), *^ 3^(28-30), *a 133X32) 9 
3^(33-35)^ 5B|£t SB SID. 

Eth #71 3##3 3^(190) £KHI = , (Ba>Sr«)Tiaere! USB a ^3(191)01 ««aOI 9\MM 

»?i-..^asi .-ersa 7i2i.s«-fe.»pia-.as.^AiM:gfli asso. a, a i^ai sehs- £ae 

PS ..tfEIS 715(181:) .SM.Sai.i*&SK185). J 33(183), EEil°) 33(184), "»0\E. 3^(182), 
agn K(186 j gj iHlflEIS »ail(187) S 3^(188-190)1 ^3*S)£S -«atfEh 

3 El-g, #71 Sl#e3 #« S=(i90) AhQj L (Ba^n-OTiOa^ £389 ^ ^fflEJSBOi 2|*| 

7P5SE 450-cCHIAi (fcSiv.)Ti&s« ^=]JJ 20QOAHS 3S3a3 K (19l)£^ *>QK 

3,n^., m i^ai mm ^ais, #7.1 *aaasr(iffi» asaa wskisdsssi 

5§{ge ^^H2, QhAI #¥.3^(193- 195m ' £W 3^(193- 195)# EBfOI Oil SB 

7KSSH3 a*S #71 CMOS* 2| S3(183)£S *E1 °HI3^# -ttSttfth 

£J2S #7121- HOI SJ-Ea 7f2j-S»S| 12° 3 31 ^3(191)2] gaSSSJ ^Ef4 3^£M UHU! 

EK. POTAlEi :33S 0.09mm s 0|Q|-. E12S *E1, ?Sf^ ICTHz-ltfHzSj g£|1HIAI SaSS^S SlSSf 

e, £13m-ai= #?i a£aa ^<i?i)£j as HE21 asr 2is#§ ueksek. s-=i3sis *ei 

37*32* 2VEHIAj°J *fiia-Stt£= 10"Vcm%EOI2, 7a±r£3f? «g§ 2KrQ= SOI 'SSaSCK 
OJAfog: ^ H gs§.g?| M SD | -3CH*M1, MEI^EIS ■EO(187».W 3^(188-190)3 AhOi&il 

srssh 2*01 oi^aacjc 201 asaacj. 

Etf, iS5| 3}* 3^(188-190)21 3 1300 ASS till, W^: S^iSI- gEI^Eie SE132J 

wm\ msimmm mum.Bwsi ^i^sag s$ mqe ^ihaiei^hj tm, 

SPI 2f ^Ai S-EHWI ?iiflAIEi*2i g^uEg m* 3^1SF SSI»H 'PtRh^Itf 'PtRhtbW 

2J PtRhOx^f B^. PtRh3 E^, Pt3^ PtRh0x32J SSHHI ^S^FH SiQ. 3E1 U-, 3" ^ 

ni 1000 A-2| Pt3 SfSS-««*ilE »5| ^ ^A| SEHSF SHe Ssa7j- 3GH3Eh 

4pOX-700*c(HK^ol?il^. 550-c)2| .-gOflAI iSfil&BSJW 3^3 SS^OI 

chv fe^ou 'saas a-ssa -^3- us.aa ^3-21 ®mm %n w- ^> as. 01 miDih 

El; ^Eg;;4GO*cO|o}S *> g^CHi:S 3^LE2J 'BSSS tfaaW Sf^HK EF15, B"Sj-5l g£* 700 
XOI4 h SS t> S : ^0il ^ *KL 3^LE2| jt-S 01 LK 

£E£h 73I4MAI -^01 .*S"a?tfAI ^ EH Oil SiGHAi, 12, 73|g^AI ^EHBj 3$SK:#ig|^^ ui¥ 3= 
*:0B;,.^-..g?|7l SCHlAi OiyHtra, 2lS-#2J 3^Si PtRH3 h Pt3-2J S3f ptQx 

3 am, 73l-4#Aj'S;EH LH^j a8^Aj ^ EH CHI SilOIAIfe, SEI^EIS ME13 HhM ^|2J ='tW 
3'3^Al :PtR[^ mE: Pt3M S^uffi SO; DISTll §Kfl, flSI'tfEl* SH33 HE WW lEI^EI 

53u?i--H:*a0i ^ pt-.«s. pt -tigs ^^tj-^M^ ' eEitf aSaeiaav *w a^asi 

m mn era, ^?i ssaa : ^on ehs- gx-iEiAiwew a^S:-?Sofe ■ ptrasosH-ss ^21:^ 

3E|L>, ^71 51^>#2J 3^SSA|2| PtRh3- ^ Pt3 S3 Pt2h gEl4»E!52J aj-g^oi 

aof#2J 3^ S^AI£K3 #2] H : ME| 5§CHlAi ff»'S2| i£ZjCf . 3 tlBgOJI, ^ 

3| th^ 3^3 Sf SEM sl^ ££fia£ qh° 250*cS ^gfe ^3, 3 SOI 

3M 4^ aft. CKFAI, tEl^EI^ MEi32h oPI 3^j&S| HiKM ■aB*WLi 

EI^-^'-gSt+BS^ g73IM tlHI^QK 
(11110^ AIWEH) 

El 4^ g ^A| ^EHS| HhE^I EH^ BSEOIQ. 

7iB(201), TilDIM 3^(202), ±± 33(203), EEU2! 33(204), S5i^ ^3" (205), #2t 1 

23-(206), esaa '.^(210) s *s §33^(212) ^, ekhi uehs ei-Ea ?i 3^x121 ^ei= 

7IS-.(21), 71101^ 3^(22), 33(23), EE02! 33(24), Sl^ 3"^3"(25), #Zj- §S3"(26), 3" 
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^ §g°K(206)(HIS GMOS^E] E&II2! S^(204)^ #?| ^IHAIEi^l S^oF?! SIS' 
ME1Zl.(20?)0| ^£E|LH SiEF. 3EI3 #2- 132{-(20B)^tHI Ai #a3(207)2J £|x|(HI = PtRli°^ 

^ OI^QiS o.F#2] 2^(208)21- PtRhOx^S 01^012 ##2] OF*? 2^(209)01 £*F^£M 3# 
EICH 2AEF. -£Eth ?1SflAIEi^2| ^Dil~ Pt°^-S Oi^CH2 2^(213)01 ^#EICH2iD. 

Eth &7\ t[¥ 2^0208,209) 2°2*il U^(21D)2] #^ 13^(212)2] AFOI, 3"S2xll 

^(2io.)2| g-giF #Zf 132J-(212)2] AFOI, S S2J- 13^(206)21- #2J 13^(212)2] AFOI Oil ^ 3"S 
m\\ ^(210)2] S ^£^g2] &XIM £l£!" 2SFEI& ^(211)01 ^^£|CH 2JEF. 

E, gan^ IS^HSAi S3S £EIE #tF^0|3, 215^ 4± S^(203)^£J S^g Oj 

^21 £I*H a-^DIsHj: 2m 2^0IEK 

^S2] gJE*ll ^l^^xl- uF7|£F ^ ^AiOil 2js|| 3H15SEF. ^, SI 1£A| ^ EH BBC" £A|B 
.^EIS 2I5K201) £"Qfl #51^(205), g2*(203), E£il2j ^(204), TiiOlM' 2=U202) 

S #2!" 13^ K (206)# £*^o^ S g^EF. 

3 .Qm,.5£Ei^nEHnisa- EEFoioiitigtHi eish «!■ §3^(206)chi 33 o.sumEj Bm^m mst\- 
H; oi..5e<«oii cvras^ m±^m dhubq. *, cMPgoii s\n £3# g&tmoi 11^111 

£OT S*H .#£13(207)2] US ?ICHL DCDF3L1I ^.E ^fflEIS^ 9| 700AE], PtRh^m ^ 

E :4S0*GtHIAi ttg-SHM 1 tF#2] SI* 2^(208)£S §JEF. EFAI 3 SltHl DCIIF3L1l^tt^2 £»HS£S 

Hf^HT 300A2] PtRhOx Hj-M ^ k *II£SE 450t0llA1 SSthO) ##2] 2^(209)£S *jEF. 

□ISMtOL £ UM HEH01I SJOIAI^, #71 Pt£F2] ^g^Ol SiMCh£ E ^1 ig:§fl 
Sl^l nH-S.B0> *W 2^(208,209)2] ^ ^il^SSM sl^EJ ^g^- 4, oiq. 3EHA1, B 4'A| S 

EH CHI A1 ^ ^^ 2^(208, 209)EJ 5f Xil^^^M 450*c^ §KD1 gf5£& : 5MB ga3 : (207)£F 
2^(208,209)2] ?at>g k h H EhSth o>^ 301 

Cfl^lAi, ^1 m#E| oF^ a^(20B)^SA12| PtRhR:2j =3flfe, □ £|6ii PtRh0x^# UHtHi 
PtiRhWS; . g^0! .ME1H(2O7)2J igO| ^ttEl^ ?I^H 200AOIS gfi^hQ.. SEfe; 

^#.2J u}^ 2^(209)^SA12J PtRh0x°f2J ^Bll^, ^°2t-|| ^(210)§ SSS" ttH Oil ^l^l^h g 
^S! #a3:(207.) .^CHI ^l^fe 5ig SXim?! ^I^H 300AOI^ Bfl*tQ. [[FEW, 3= 2^2] ^ 
500 A 01^: ES^I-LF, *>S, tF^ 2^ 2ffl2| ■ ^ ^JHI^ *0il 01 All 7FS# ^F^ 2# JI^^FS 
2000 AO|tF^ IT ifi5F 2!QF. 

5t£. S!a;a..S-i?l PtRh° , -(208)2J ^j^b ^^ni^ Pt:Rh=80:200IQ, £E PtRhOx°t (209)2] .iSUr^ 
Pt :Rh:0=70:15:19DiEK. SEtf, 2^(208,209)2] °| OF^52F 2"^2J SSUI* ; Ars 0=2:1 

S ioFOl LH2] 7ISTDI IQmTdrrS E|£^ Sfl ^F^ Sift 5§§FSA1 tSti"EF. 

017IA1; S2J PtRh°«-(208)2| Rh^j^ &S§QI 80XM fiH»H, -(111)8 ? EIHS §F= Pt2] gg^Oi 2T 
tF£lH; £h#0il: : .&S3:a ^(210)^MA12] PZfHfQi a8Sl2l 5e*CT SD. 

P2T°f2] 5HI«AJE1 Vg3S£ g^FtlO. 3EHAI, RhS^E] 80X01 oFS ^ m^?}- SID'. 

itJ", fe^l PtRh0x°^209)tHIA) .RhS£2| .3'fl S^Qil CHth »S*01 10X01^ 5fS g^^, BWHI.AI0I ^i 1 " 
^:S : #^o] *FBir. 4 21D. Q^OL tf^.a^SI fifSBOl 40«]|^SS EIS: 5f2J BS^-ai-'Sfi-S-Jp 

?f ■■.srfijasi pz&tiBtgsa' ^ 2io)e BS'ffitf .^.aa. a^. zf«a-a -^sf^i'^oi eh^h 
sg&ss-i&^g if^sa ^(2io)chiai ^21 2^(209321. 5^^1 t*± ssoi ^chlf 2- 

.^.i LIEFLH A) QH^DiL 3^2], 5%0l*e £13, PtRh0x° , -(209)SF &^2 ; x-ll 

W:^(240)g Sfi AF0FWIA12I &± ±m°l 2-1F7F gh^SEF. 

Gi:2F S0l, : s 6 r AI ; ^EH(HIAi^:, ^| GMOS^SF ?1SHAiE1^2J B*.B.'0'|^| "#1© gang Pt2F2] 

firs j S;or.sraoE w& ssti-QF; na.ii,-. i^j gaa : (207)2i hfs stw PtRh^-(208)e: s«*f 

S> EFAL n °ICHI PtRh0x^:(209)8 S SoFH SiEF. 017IA1: PtRh0x^(209)g SSSM' ^(2i0) : e 

mzm .. mm .m nm.M w , i^u ia 3(207) schi ntm^ ai s^e m^ssai 

^goF3, SE PtRh5f(208)s PtRh0x5|(209)M f 'Sl f IfflCHI H"£6! MaQ(207) SOU ^2trF^ 3 

a, g^Hi Ma3(207)^0il PtRh5|(208)# DCOQLlies ^fflEia^g S^tF^ S^SF, EFAI 3 
£|:(HI PtRh0x°«-(2O9)l D(UF3L1IMg^s^ ^lyEigo^ ^.^fj.^ goQ|| =o«^ EBSMM AFSS * 2i 
EF. CEFEFAi, PtRh5j-(208)]lF PtRh0x°»-(209)S 3^^^^ 4= £13, ^2] Z^MM £St ^ S5 

ehs-oil mm^m °m ^ ^m?\ 2000 a 2j pzt° i -(210)m ^^oFoi s-ssai ttEF. ^, 
tfji- pzTHfg ^i^^^h m m aroi tstHiF. 

^-2 > 2-Qil#A|0il&#* SDH : S AFgoF3, ^^feT, D|&b|i=S^AIE S ?3M"3.feb|iES=A]HM S 
i_5EgdPF : Pb:T.i:Zr=10:52:48^ E|E^ Ml S!S i°^£^ 3D, 3EI3, 01 §g S^lfi, 

^UlldM AFgtFOl tl2 : ^ 3000rpm£^ 2^(208,209)01 SSS ^EIS aiOlfflM EStTEF. 3E| 
3,- 150t2I.IH2l-SOI : AI 10MZ 1 - 35tf 400*c2] StfflAI 30*0 7F^5-g tSt!"EF. 4^1 »BIB 
2000A2J Sh=MB 1 lIHDfAl 3H LH XI SKI VmtiQ. 3 W, l'^2F ^2J : SWid.- BSBTC 

(HI A3 30^21 ggsFS] gx-IEIM RTA^HM tStKF. 3 3^2] AhJt2] SIT Bl£ Idfc ^If:^ 

S If =4: IS t.CF. 

EFgQ||> ^|2F BOI SSS &S2SII ^(210)(RZT5j-)lF 2^(208,209)1 EEFGKHISS^S, 0\W 
EII3 2.6 u m 2JE2] 37IS ^FStfEK 3 #^ 1S^(212)^A1 CVG^CHI 2J^H gElE tftF^m 
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t!3t> m, S-SSJfl Hf5{-(210) g°i #5 12°f(212)0il =^#1- *S*H3. 

3 D§, 471 7HKA|E1*2| 4* CHI, DC0F3L1IMS £E|E1«2£ =JJ)| 1000 A2J PtB|g ^gSKfl 4" 
2 = (21 3)5.3. §>Q. 

3. DM. 471 4^ 2=(213)# Si 7Fil OlSt!" = EF0|(H|gg£S 7FSSFI2, CVDg£3 gEI5tf» 
?»■ ^0^^19^(214)^^ JtD. 3EI3, 471 CM0S¥(HI 201AI 2^.(203)4011 £a|*ft «S 
offl. DC0F3L1IMg ±ll|E1S££ ±± g2j(203):2:3*E12| OJM 3 = (215)§ ^OIh^S ^4*JD 

47i*j- ufsf iroi sss n^a 7|2<2 : *ichi 2chai asaa* ^ ^maid*^ 4- v 2=<243)sf °j 
as- ivsf worn, _^ju-^ tshzoid. 3 si son uehs hf£F nm 5vchiai2| 

SS^SfS ,5 r 2 r«9 /c E' Pr=8.8MC/cnf0IJ2, &S2x1l TiEHAIEISAI AFgfPKHI g | 

SOI aolSD-. £E*h ol^E.11 El Ali ¥521 CHS40I *UX|A| 371 UHSCH1. SifJ §£13(20?$^ 

2 = (208,209)2| AlOIOfl g*0| 0I*CH2D= 2101 SSEI2D. 

□I» BOI, S gAI *!EHCHIA1=, S£E! PE13(207)2| UhM 9101 SSEIS SF* 2=LEg PtRHSMHRHOx 
21(208,209)21 2#oS.S«.SIj2 .5131 UHSCHI, &S2SH e,^(210)2| 5f AlOfl S*B! #513(207) 

7F : S*|E|3, 5HlA|Et^2F CM0S¥2F gflfttj 2*01 01*000. — 

3 IS, §ER2| ays.M 7|2j§S|£F US TiN2| HHEIOHHBTS §£S offl 33 ?|IIIAIE1¥2| Sj- 
?1I = h 4 2D. 

QS0L gig ME1 3(207)2|. HE $|Ojj PtRhet(208)# «4SF3 271 UBS OH'. PtRh0xSK209)m 
ta^-cSUl L_r| s — ^ xiQr. 

01! 471 » = PtSf2| BJSiSOr SiMLFE #71 UK SOL PtRh5}-(.208) €SA|2F-SS33« afSH2IO>M 
g^B*gWOJ §± E J.sE13(207) §2) W£F PtflfiS«2D8)S2| Pt£ &m\J\ SFfeD..' DEFAi, 471 o> 
¥. 3=(208,209)2! B^SSEl 450'c£ V - 23, ^ B2} «W 2^(208, 209)1 Hsi Itf 4= 

2D. ^, S SAI SEHtHI 2|sF3, &7\ ME132F ©F¥2^2F2| ™m X\*im Sf§tF S <i 




(l;H^AI«jEH) 

.Wd^'AI WEJUHi 201AI ?HHA|EI^2| SF^3=LEfe PtRh^, PtRhOLS{S| 2tfSS 01*012 01 S> 

o-FOj, B ^A| ^EHMAJfe PtRHS}-, PtRhQjSf-, PtSj-2| 3fi*S 0|*CH2EF. 
S16S & : ^AI «EH2| uissii ?|2}§Si(« ET3S0ID. 

#EI# 715(221), 311 01 e 2^,(222), S^(223), E.ai£! S«(224), >fSFSK225) i^Kg 

3^(226), ^(231 af 1S4|(233) g sTo? UEFy! ^ 3 ^ if 2| 1 El I 

715(21), TilOlM 2^(22), ii. 3^(23), SSJ<24), S3i ifetzf) s2Tf^( 2 6) ^ 

S2SI1 ^(31) »*S 199f(32)2F S4'*i- ?S« 2D. ^ £r ^ uo ''' °^ =-->^ b >' ° 

4 V 7|- #2- §35}-(226)0j|^ iiEj #£13(227)7F «SEIO). 2CF. 3EI2 §32F(226)4'-01IAi S ^ 

is #Ei3(227)2i ■aswfs.ptmsg.. oiia am«si \t& hmmm ptmmsM o iSe la 

§2| :SF^ 2 = (229)2F PtSf^S 0|*GH2 S|^52| sF* 2 = (230)01 *»aios Sj^EJOl 2D 
?1iUtAIE1*2| 4^(Hlfe Pt^o£ oi*012 ^ 2=(234)0| SjftEICH 2& ^ =:t|U1 

S.$*. ;&?\ §F* 2 = (228, 229,230) S ^°2S1I ^(231)21 Bfifl. 1&^(233)2| AFOI, 2-°^ia| 
BF5t(231)2| oa-assf (233)21 AFOI, » §sV(226)Sf »Z ig4('^)2| AFOIOP^^S 

Eie^(232)0| SSEID1 2D.S. 235= aS^tfBTS 2lF2f)OI3, 23BS 2J 2!§ ^ 3=01 D 

^7|^!g2| a-ESII 7|2}§XIS.o|7J£F ^S ^A1CHI 2|$|| 73I2SEF. ^, TS, lOSAI «EH£F *A1 
P§ 61 HIS 715(221) ^ffli: £5i 25F^(225), ii g«(l3), EMS 1^(224) * 6Te 
2=(222) S #5 S2HK226)S ^xF5{£S *a«D. Stt- S3 Sf (226)011 f^Ej g£13 227) 
S S&B-FI1.0I SiO ME13.(227)2| HFS ?|01l £|SF#2! SF* 2^ItA?21 Pt»W(228) I S>Mi 
oF^ 3 = ®SA12| PtRH0x^(229)S ^St!D. 

^^L'K^^^JfSt?^^^ 1 01 "< PtR^(228) SI PtRhOx5^(229)2! 

m± zmm m^o\-= oiss a io^ai ^eh°j s°2f s^sfef. 

DSM,^ 10^||EH2F £A1S 471 ^2X11 ^(231), 4¥ 3=(234), 12^(235) Si 2! 
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oiaF g-oi oH3 §ss ?\^x\si &<=>m\\ msm ai io^ai **eh£f €Uof?ii ?s faa, n i 

iff, Ps=43.4 H C/cni^ Pr=23.4 M C/orf9 EHggOl ^UA!X| ^ sl^EHEIAI^ ^?F 2CHXII2, 
^EIAIHSAI UStPIH. 37I9 Mgoi SCHS-jW §A|CHI 1^0! :i(227)aF 

£R(228,229,230)9 AJ-Ol GHI gTS*!" S*Q| OI^GHSUS SOI EJSHSiQ. 

Sth 2.^(228,229,230)9 S3 °v J=)j|i£ 1500 A S3 SH, 2^2r MEI^EI? ^£13 

9 -AH3HHI WEIOUHVC W A| £ZH9 BKH ?I3Sx|9 3° MQE ^EHA|Ei^9 B«e ^| t\a 

orai- am, s mm sehchi sichais,. ^niiAiEi^aF cras^ara sfe bsoi is s-sskq 

2iD. HI-EWi. PtRhSf : (228)21 *j£AiaF ©S-SSI ^(231)(HI HHtTSSEIAUHl §^ E Ji gHIl(227) §9 
PtffliaK228)S2| PtS «^5FAI SSD. ffl-EFAl, 5F^ 2^(228,229,230)9 9" ai£££g 450*c0fl 

AL?*SffKzi, sise!- 5> §2j ttawoi gEinai- sf^ 2^9 t^^m erst* 

SE-,. £f7l £AI S EH MAIS, Pt-RhQxHj-.(2Q9)« Id &fcfc7|-g£B| M£O(207) gOll S# 

S fltL ..a«*2|. SF^ 3^:SSAt.Pt'S{-(230)S ttSWIi SILK 3E1LK 6K7| 2^LEg 1 • 

if!! \»a3(227)S*H .PtSt/Pt"Rh0x^/PtSf2| Pt97PtRhGx9VPtRh^9 g 

sie £2W §14 SIO. 

#71 W~B /MM SEH S «M0~11tfA| SEHCHI 21CHAIS, ^ SSg9 SSHJBS/i -PZW 

AF&&KQ SiXlih PZT TH£!0j| PbTiCk, (PkLw-OTIl, (Ph.Lai-)(ZrJI^)Qi, BLTiiti,*, BaTiOa, BaMgF*, 
LiNb&, LitaCt, SrBi=Ti ff H, YMnQ,, SrJfeOr, Le^Ti^Dr, SrBir(T^Nb,> x ) 2 a if AFgtHS SH© 2 
Of 3D. IH^CHI W9SIAI «EHaF SHWB H82x-H£! (Ba,Sr^)Tia(0^x<1)g A»*fE 

e^fe sSPf SGH2D. 

SE., ^ ^Al SEHtHlA-l^, S| Xili ^S^^AI MUSli- ^IHE-IH^W 0|g^CT°N M00(Metal 

Ohgnic .Deposit ion)S, S^g^g, M0GVD (Metal Organic CVD)S, COLUMN ^IHHi!B-# 

0|"o!5tlS. ^-FO I ^ SICK 

JEE, ^1 ^ ^Aj ^EHWiAi^, ^E|= 7IB"HSA1 £E!^ Ahgol-AIS.^ ^El^ ?\&m Ah 

EtHSE HSF^h ^CH2Q-= ^ h ^SJE HQ. 

1. #£ 2^, S2SI# S! ef¥ ^ ^IHAIEi^ai- : MHH7;|^Ei¥-M S^ul-Dt 

2. ah itr&ii schai, 

3. ai itttM sioiAi, s^i mEm~ sEi^as^g ^^£12, sf* «an» 

S?t 4. Si. I'SHHI- SiCHAi, .4^1 MEIH^ SE|#E|^^^ ^^EI03, ^| ^F¥ Sfg 



s^tr 8. ai )tm sichai, ^ei^ ^chi m?hxi^eii mgmo\ t^is^ si^f- sg, 
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